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The marine and coastal areas are excellent sites for studying the evolution of life history phenomena in extreme environments, the physiological adaptations that accompany these phenomena, and the ecological processes through which species interact and that allow for unique ecosystem structures and functions. It has been hypothesized, for example, that higher trophic levels make a greater contribution to carbon flux rates in the Southern Ocean than in other marine ecosystems (Huntley et al, 1991)-considering the potential importance of Earth's changing carbon budget, this hypothesis is of great interest. Studies of turnover and successional sequences in isolated and environmentally stable benthic communities provide insights on evolutionary processes. Studies of predator-prey interactions can provide unique insights because in certain cases they occur in relative isolation and over well-defined timescales and small spatial scales, while in other cases they occur over time and spatial scales that are dependent on physical factors such as ice cover and ocean currents, and are thus less well-defined.
In the inland systems, as with the marine systems, studies of physiological adaptation and ecological processes have provided understandings of broad significance. Because of the dominance by microorganisms, these studies extend our understanding of early life on Earth and of the possibility of life on other planets. For example, the lake beds of the dry valleys in South Victoria Land are covered with microbial mats that form modern-day stromatolites whose study can aid in the interpretation of ancient stromatolite deposits. The processes by which cryptoendolithic bacteria are able to grow in porous rocks in the dry valleys provide clues to life forms that might have existed on Mars in the distant past. The lakes and streams are also excellent research sites because of the dominance by microorganisms. An opportunity exists, for example, to study microbial processes in a lake without having to account for the effects of grazing by crustaceans or fish. Important biogeochemical processes in the cycling of carbon, nitrogen, and sulfur, such as the flux of methane, are readily studied in these simpler microbial systems.
Biological studies in the Antarctic have made significant contributions to the understanding of ecological systems. There is growing consensus among scientists that study of ecological systems and unique organisms of Antarctica is important to better understanding changes taking place in today's global environment, and that the effects of change likely will be measurable in Antarctica before they are widely demonstrable in other regions of the world.
Solar-Terrestrial Physics and Astronomy
Not only is the Antarctic at high latitude, it is also a land mass at high geomagnetic latitudes (unlike the northern hemisphere, where comparable atmospheric systems of the south polar regions is needed for complete understanding of global climate and essential for accurate modeling of climate change. Forwer left).
